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(54) DC MOTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a DC motor, capable of reducing the 
man-hours and cost for manufacture and attaining easy manufacture, while 



maintaining positional accuracy of a field magnet. 

SOLUTION: In this DC motor of which stator 10 formed with the field magnet 14 on an 
inner periphery 1 3 of a rotor hole 1 2 in a yoke 1 1 is disposed rotatably with a rotor 20 
in the rotor hole 12. the field magnet 14 is formed integrally with the yoke 11 by 
injection-molding synthetic resin mixed with magnetic powder into the inner periphery 
1 3 of the rotor hole 1 2. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a DC motor which has arranged a rotator to a stator by which a field 
magnet was provided in inner skin of a rotor hole of a yoke enabling free rotation in 
said rotor hole, A DC motor, wherein integral moulding of said field magnet is carried 
out to said yoke by carrying out injection molding of the synthetic resin with which 
magnetic powder was mixed to said inner skin of said rotor hole. 
[Claim 2]A DC motor characterized by said yoke being the laminated steel plate in 
which said inside rotor hole was circularly formed while the outside was formed in a 
rectangle in claim 1. 

[Claim 3]In claim 1 or claim 2, two or more notches prolonged in a radial direction from 
said rotor hole are formed in said yoke. A DC motor, wherein injection molding of said 
field magnet is carried out so that even said at least one notch may be filled up, 
respectively, while being divided into two along a hoop direction. 

[Claim 4]A DC motor, wherein said each notch is formed along an abbreviated diagonal 
direction of said rectangle yoke in claim 3. 

[Claim 5]A DC motor, wherein said notch equips said rotor hole slippage with a 
constricted portion in claim 3. 

[Claim 6]A DC motor, wherein it sets they to be [ any of claim 3 thru/or claim 5 ] and 
two or more said notches are formed in an equivalent interval to said magnetic field 



magnet. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the DC motor with which the rotator 
has been arranged in said rotor hole at the stator by which the field magnet was 
provided in the inner skin of the rotor hole of a yoke enabling free rotation. 
[0002] 

[Description of the Prior Art] Conventionally, this kind of DC motor is manufactured at 
two processes that that field magnet is fixed to the inner skin of a yoke with adhesives 
etc., after a field magnet is fabricated by the curved shape which meets the inner skin 
of the rotor hole of a yoke independently. 
[0003] 

[Problem(s) to be Solved by the Invention]However, since it was manufactured at two 
processes, the problem that a man day and cost started had arisen. Since the field 
magnet by which independent formation was carried out was attached to the 
predetermined place of a yoke, the jig etc. were required. 

[0004]Then. this invention makes it the technical problem to secure the accuracy of 
position of a field magnet and to provide easily the DC motor which can be 
manufactured while it reduces a production man hour and lowers a manufacturing cost. 
[0005] 

[Means for Solving the Problem]In order to solve an aforementioned problem, an 
invention of claim 1, In a DC motor arranged enabling free rotation, a rotator at a 
stator by which a field magnet was provided in inner skin of a rotor hole of a yoke in a 
rotor hole a field magnet. It is characterized by carrying out integral moulding to a 
yoke by carrying out injection molding of the synthetic resin with which magnetic 
powder was mixed to inner skin of a rotor hole. 

[0006] According to the invention concerning claim 1 . integral moulding of the field 
magnet is carried out to a yoke by one process of inserting a yoke in a metallic mold 
and making a field magnet ejecting at a predetermined place. 

[0007]While. as for a yoke, an outside is formed in a rectangle in the DC motor 
according to claim 1 as for an invention of claim 2, it is characterized by an inside 
rotor hole being the laminated steel plate formed circularly. 

[0008]According to the invention concerning claim 2, if a rectangular steel plate is 
laminated, while an outside is made into a rectangle, a yoke, A detailed gap by detailed 
unevenness by gap of a lamination station of a steel plate, processed difference in a 



size of a hole. etc.. modification (for example, sagging) of a steel plate by processing of 
a hole. etc. produces in inner skin, and a field magnet by which injection molding was 
carried out enters even the detailed unevenness and gap, and acquires an anchor 
effect. 

[0009]In the DC motor according to claim 1 or 2 an invention of claim 3, While two or 
more notches prolonged in a radial direction from a rotor hole are formed in a yoke 
and a field magnet is divided into two in a hoop direction, it is characterized by 
carrying out injection molding so that even at least one notch may be filled up. 
respectively. 

[0010]Since a field magnet is filled up with and formed in at least one notch and a 
touch area with a yoke becomes large according to the invention concerning claim 3, if 
adhesive strength increases and two more or more notches are filled up. Since each 
notch is extended and formed in the mutually different direction, shape contraction of 
a hoop direction of a field magnet is suppressed. 

[0011]An invention of claim 4 is characterized by forming each notch along an 
abbreviated diagonal direction of a rectangle yoke in the DC motor according to claim 
3. 

[0012]Since each notch is provided along an abbreviated diagonal direction of a 

rectangular yoke according to the invention concerning claim 4, width which can be 

magnetic-path formed is fully secured rather than formed in other parts. 

[0013]An invention concerning claim 5 is characterized by a notch equipping rotor 

hole slippage with a constricted portion in the DC motor according to claim 3. 

[00 14] According to the invention according to claim 5. a magnetic field magnet is 

prevented from being omitted from a yoke by rise in heat, vibration or a shock, etc. by 

constricted portion formed in a notch. 

[0015]According to the invention according to claim 6. in the DC motor according to 
any one of claims 3 to 5, it is characterized by forming two or more said notches in an 
equivalent interval to said magnetic field magnet. 

[GDI 6] According to the invention according to claim 6. it can be uniformly held to the 
length of a hoop direction of a magnetic field magnet at a yoke, a rise in heat, vibration 
or a shock, etc. can be distributed uniformly, and endurance can be improved. 
[0017] 

[Embodiment of the Invention]Hereafter, this invention is explained based on a 
drawing. Drawing 1 t hru/or drawing 5 show the 1 embodiment of the DC motor 
concerning this invention. 

[0018]In the figure, the DC motor is arranged in the center of the stator 10, enabling 
free rotation of the rotator 20. The rotor hole 1 2 is formed inside the yoke 1 1 . the field 
magnet 14 counters the inner skin 13 of the rotor hole 12. and the stator 10 is formed 
in it. 

[0019]As the yoke 1 1 is shown in drawing 2 , the outside which consists of a laminated 



steel plate which laminated several rectangular many steel plates 11a is formed in a 
rectangle, for example, the approximately flat rectangular parallelepiped is presented, 
and since rotation of the rotator 20 is efficiently performed in the center of 
abbreviated, the circular rotor hole 12 is formed. Furthermore, the four stomata 15 for 
fixing to an installation place the four notches 16, the two slots 17 which divide the 
inner skin 13 of the rotor hole 12 into a hoop direction, and a stator by two or more 
notches prolonged in a radial direction from the rotor hole 12 and here are formed 
there. The yoke 1 1 has a size with which the magnetic circuit which passes along the 
field magnet 14 and the rotator 20 is not saturated, and the width which can be 
magnetic-path formed is secured (refer to drawing 4 ). 

[0020]A tip makes semicircular state and presents here the shape which reached to 
the inner skin 13 of the rotor hole 1 2 by the diameter width, and along the abbreviated 
diagonal direction in the plane view of the yoke 11 of an approximately flat rectangular 
parallelepiped, from the rotor hole 1 2, the notch 1 6 is prolonged radiately and formed. 
Here, the line top which connects the center of the yoke 1 1 a diagonal line top and 
near [ its ] the both sides to an abbreviated diagonal direction is included. 
[0021]A tip is broadly formed so that it may have the constricted portion 16a which 
became narrower than the width of notch tip slippage near the inner skin 13 of the 
notch 16, as shown in drawing 5 (a tip is good also for the round shape beyond a 
semicircle), It is also possible for omission from the yoke 1 1 of the magnetic field 
magnet 14 resulting from a rise in heat, vibration or a shock at the time of a drive, etc. 
to raise a preventive effect. It is also possible to form many notches 16 uniformly to 
the length of the hoop direction of the magnetic field magnet 14, to distribute a rise in 
heat, vibration or a shock, etc. uniformly, and to improve endurance. 
[0022]In the inner skin 13 of the rotor hole 12, the detailed gap by the detailed 
unevenness by the difference in the size of the hole processed into gap and each 
steel plate 11 a of the lamination station of the steel plate 1 1 a. etc.. modification (for 
example, sagging) of the steel plate 11a by processing of a hole, etc. has generally 
produced (refer to drawing 3 ). 

[0023]Although the stoma 15 is formed in the four corners on the diagonal line of the 
yoke 1 1 here, respectively and he is trying to fix the stator 10 with a screw etc., the 
arrangement place and the number of the stoma 15 can change it if needed. 
[0024]On the other hand, the rotator 20 is formed in pars intermedia armature core 23 
while the commutator 22 is formed in the end of the axis of rotation 21. as shown in 
drawing 1 . While the coil 24 is wound around the armature core 23 by the publicly 
known method, two or more slits are formed in it in accordance with the direction of 
the axis of rotation 21. 

[0025]The field magnet 14 is formed in the inner skin 13 of the rotor hole 12 which 
does not start the slot 17 by the part containing at least one notch 16, and is divided 
into two along the hoop direction bordering on the slot 17. Here, the field magnet 14 



divided into two is formed in the part which contains the two notches 16 at a time. 
The synthetic resin with which magnetic powder was mixed is ejected like the 
after-mentioned, and this field magnet 14 is fabricated. Since the rotator 20 is 
arranged inside, enabling free rotation, the field magnet 14 makes a slightly larger 
circle than the diameter of the rotator 20, and is fabricated. 

[0026] Manufacture of the DC motor which carried out the above composition is 
explained below. 

[0027]The yoke 1 1 is inserted and positioned at the predetermined place of the 
metallic mold which was beforehand formed in the shape of the stator 10 and which is 
not illustrated. After carrying out eye mold closure, the melting synthetic resin with 
which magnetic powder was mixed is ejected, and insert molding of the field magnet 14 
is carried out to the yoke 1 1 in one. Outsert molding etc. may be sufficient as the 
ejection method. 

[0028]Here, magnetic powder is not limited to this, although the synthetic resin uses 

1 2 nylon (Nylon 1 2) using NEO JI boron iron (neodymium iron-boron). 

[0029]The notch 16 prolonged in a radial direction from the rotor hole 12 formed in the 

yoke 1 1 is also filled up, a touch area with the yoke 1 1 increases, and adhesive 

strength increases this field magnet 14. Since the two notches 16 with which it filled 

up are mutually prolonged in the radial direction, shape contraction of the hoop 

direction can be suppressed and an anchor effect is demonstrated. 

[0030]Since it is injection molding by high voltage, the field magnet 14 also enters the 

detailed unevenness and gap which were produced in the inner skin 13, and a touch 

area with the inner skin 13 is enlarged, and it eats as the field magnet 14 and the yoke 

1 1, and **** is good. 

[0031]Therefore. the process of fabricating a field magnet and the process provided in 
inner skin. It can complete at one process that injection molding of the field magnet 1 4 
is carried out to the inner skin 1 3. and also when shape contraction of the field magnet 
14 is suppressed and the touch area of the inner skin 13 and the field magnet 14 
increases, the adhesive strength of a contact surface increases. 

[0032]When arranging the rotator 20 inside the rotor hole 1 2. even if the rotator 20 
and the field magnet 14 contact, there is no possibility of exfoliating easily. 
[0033]The direction in which the notch 16 is formed along the abbreviated diagonal 
direction of the yoke 11 of a flat rectangular parallelepiped. For example, since width 
of the yoke 1 1 which can be magnetic-path formed can be enlarged rather than 
provided along the line top which connects the center of the yoke 1 1 near the 
abbreviated center of each neighborhood, a magnetic path is fully secured and does 
not serve as hindrance of the magnetic flux by the notch 16. 

[0034]The DC motor concerning this invention shows drawing 6 the example used for 
the electric blower of an electrical machinery cleaner. 30 is a main part of an electric 
blower and the stator 10 which becomes an inside from the yoke 11 and the field 



magnet 14 is being fixed by the fixing screw 32 inserted in the stoma 15 formed in the 
yoke 1 1 . The rotator 20 which equipped the axis of rotation 21 with the armature core 
23 and the commutator 22 is held at the bearing 33 fixed to the main part 30, and is 
attached to the center of the stator 10. enabling free rotation. The brush 31 which 
projected to the commutator 22 formed in one end of the axis of rotation 21, and was 
energized touches, and the fan 34 is being fixed to the other end of the axis of rotation 
21 by the rotary screw 25. If current is supplied to the commutator 22 and the rotator 
20 rotates from the brush 31, the fan 34 fixed to the rotator 20 will be interlocked with 
the rotation, will rotate, and will be ventilated inside from the exterior of the main part 
30. and a suction force will also be generated. 
[0035] 

[Effect of the InventionjAs explained above, while the injection position of a field 
magnet is secured only by inserting a yoke in invention ****** concerning claim 1. 
and a metallic mold. While a manufacturing process turns into one process, a 
production man hour is reduced, a manufacturing cost is lowered, and the fixing 
position accuracy of the field magnet had been secured, it can manufacture [ since 
injection molding of a yoke and the field magnet is carried out and they unify, ] easily. 
[0036]According to the invention concerning claim 2 or claim 3, since the notch which 
resists shape contraction of the field magnet ejected by the yoke which detailed 
unevenness and gap have produced is formed and adhesive strength increases, the 
field magnet is prevented from exfoliating from a yoke. 

[0037]According to the invention concerning claim 4, since a notch is formed in the 
part which does not become the hindrance of the flow of magnetic flux, the 
performance of a motor does not fall. 

[0038]Therefore, it is possible for a production man hour to be reduced and to lower a 
manufacturing cost, and while the positioning accuracy which provides a field magnet 
had been secured, the DC motor which can be manufactured can be provided easily. 
[0039]According to the invention concerning claim 5, a magnetic field magnet is 
prevented from being omitted from a yoke by the rise in heat, vibration or a shock, etc. 
by the constricted portion formed in rotor hole slippage. 

[0040]According to the invention according to claim 6, by having formed two or more 
notches in the equivalent interval to the magnetic field magnet, it can be uniformly 
held to the length of the hoop direction of a magnetic field magnet at a yoke, a rise in 
heat, vibration or a shock, etc. can be distributed uniformly, and endurance can be 
improved. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an exploded perspective view showing the important section of the DC 
motor concerning this invention. 

[Drawing 2] It is a perspective view showing the yoke of the DC motor of drawing 1. 
[Drawing 3] It is a cross-sectional view showing the stator of the DC motor of drawing 

[Drawing 4] It is an explanatory view showing the magnetic flux distribution of the DC 
motor of drawing 1 . 

[Drawing 5] It is a top view showing the modification of the stator of the DC motor of 
drawing 1 . 

[Drawing 6] lt is a half section figure of the electric blower which applied the DC motor 
of drawing 1 . 

[Description of Notations] 

10 Stator 

1 1 Yoke 

1 2 Rotor hole 

13 Inner skin 

14 Field magnet 
1 6 Notch 

20 Rotator 
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